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About EFB 202: Ecological Monitoring and Biodiversity Assessment 
 
Ecological Monitoring and Biodiversity Assessment (EFB202) is the one of the keystone courses 
in the Environmental and Forest Biology curriculum.  Students enrolled in this immersive course 
live at the Cranberry Lake Biological Station for three weeks.  During the first two weeks of the 
course, students study a wide variety of taxonomic groups of organisms, and are introduced to a broad 
range of field, laboratory and analytical methods.  Students then complete a group research project 
during the third and final week of the course.  The research projects require proficiency in field 
sampling methods, basic experimental design and statistical analysis, and the ability to 
cooperatively solve problems.  The course culminates in a research symposium during which 
groups present their findings to their peers and a panel of judges.  The top three research 
projects are recognized with the Shields Research Award, named after Dr. Bill Shields, a retired 
EFB faculty member who conducted many years of research at Cranberry Lake Biological 
Station.   
 
Dr. Justin Fiene, Director, Cranberry Lake Biological Station  
Tolerance to Petroleum products in Polyphemus pediculus 
Leah Samson, Emily Fellows, Claire Michaud and Pat Reese 
 Cranberry Lake, the third largest lake in the Adirondack region of New York State, is 
home to Polyphemus pediculus, a predatory zooplankton. Since many locations on the lake are 
only accessible by boat, there are numerous marinas scattered along the shores. Due to the 
heavy boat traffic in marinas, there is a higher probability that oil levels will be greater than in 
sheltered inlets. This study is focused on the differences survivorship of Polyphemus found in 
marinas compared to those found in inlets, where there is low boat traffic. Samples of 
zooplankton were collected from 4 marinas and 4 inlets around Cranberry Lake with a 
zooplankton net and 80 Polyphemus from each (n= 634) were exposed to varying amounts of 
an oil/gasoline mixture (none, low, medium, high). The number of survivors within each 
treatment was measured over time, and it was found that there is no statistically significant 
difference between the proportions of survivors between the marinas and the inlets. Though 
there was no statistical significance found, there might be a biological significance due to 
observed differences in mobility between the two experimental groups. Further investigation is 
needed to confirm biological significance.  
 
Effects of ferns on herbaceous flora at Cranberry Lake 
Melanie Branson, Megan Cardon, Paige Lewandowski 
Personal observations have shown that in open canopies ferns tend to take over the 
available habitat with possible reason for this being that they leave little resources for other 
species of flora. If there is a high density of ferns in a given area, then diversity of other 
herbaceous species will be decreased because the ferns will outcompete them due to the 
amount of sunlight available in that area.  To measure fern density and other floras’ species 
evenness, three 30 meter transects, each 15 meters apart, were laid down in fields of hay-
scented ferns at Tower Trail, South Sucker Brook Trail and Barber Island. Every 10 meters on 
each transect a 1 meter by 1 meter plot was sampled and the number of each species in that 
plot was recorded. At 20 meters on each transect, soil temperature, soil moisture, soil pH, and 
photosynthetically active radiation were measured. A paired t-test was performed and results 
showed that where fern density was high species evenness of other herbaceous species was 
decreased at Tower Trail and South Sucker Brook Trail, but not at Barber Island. Different land 
histories and habitat characteristics could be the cause of this difference. This study provides a 
basis on effect of dominant species in the understory and how they can affect the ecology of 
forest systems. Further studies on the causes and effects of fern density are warranted to fully 
understand their ecological roles in the Cranberry Lake area. 
 
Pyrrhalta viburni: Defoliation Percentage as a Function of Preference for Along Sucker Brook 
Josh Crane, Andrew Gurzinski, Lukas Lockwood, Pat Murphy, Dave Kowalik 
 Since its initial detection in New York State in 1966, Pyrrhalta viburni (Viburnum Leaf 
Beetle) has defoliated a variety of Viburnum species. At Cranberry Lake, larvae and adult VLB 
have been found feeding on Viburnum cassinoides (Northern Wild Raisin) along the shores of 
Sucker Brook. Our research aimed to test percent defoliation as a function of preference 
between two Viburnum species, Viburnum cassinoides and Viburnum lantanoides 
(Hobblebush). Our hypotheses were: Increasing stem diameter and height of NWR, and leaf 
thickness of both species negatively affects percent defoliation.  NWR and Hobblebush were 
collected using the Line-Intercept sampling method. Moving Eastward along Sucker Brook, 20 
NWR leaves (10 on each side) were sampled at 30-meter intervals. Stem diameter, height, and 
estimated percent defoliation (using percent class) were recorded. The mass (grams) of leaves 
and larvae were recorded pre and post exposure. During in situ experimentation, the visual rate 
of defoliation by larvae on each leaf was assessed in 12-hour intervals. To test preference, a 
combination of NWR and Hobblebush leaves were exposed to VLB larvae simultaneously. It was 
determined that there was significant difference in three of the four tests that were run: Height 
(m) v. Percent defoliation (p=.303), Stem diameter v. Percent defoliation (p=.179), Leaf 
thickness of Viburnum cassinoides (mm) v. Percent Defoliation (p=.119). There was no 
significant difference for Leaf thickness of Viburnum lantanoides v. Percent defoliation, p=.030. 
When deprived of NWR, the VLB opted to consume Hobblebush at a higher percentage when 
given the option to feed on both NWR and Hobblebush simultaneously. One may deduce that 
VLB is capable of defoliating less susceptible Viburnum species, in this case Hobblebush. 
 
An assessment of lichen and moss light competition on granite substrate 
Sarah Cruz, Rachel Speckenbach, James Molloy, and Nick Radford 
Both mosses and lichen have been described as “nature’s pioneers” due to their 
poikilohydric nature and combined efforts to create habitat for other organisms through soil 
generation or platforms for seed germination. They have also evolved unique morphological 
adaptations for moisture retention and optimal photosynthesis, which can be seen in 
pleurocarpous and acrocarpous mosses as well as in foliose, fruticose, and crustose lichen. In 
this study the density of each growth form of mosses and lichen on glacially deposited granite 
boulders around Cranberry Lake was compared to the photosynthetic photon flux density at 
each site. After analyzing this data it will be clearer as to which specific growth forms of moss 
and lichen do best in which light exposures. In support, a three day lab trial was designed to 
determine whether glucose was a limiting growth factor for flavoparmelia caperata, a common 
foliose lichen. If the lichen shows significant growth over this trial then the algal component of 
lichen is not absolutely necessary to the survival of the fungi.  
 
Effects of Pollution on Macro Invertebrate Communities 
April Brun, Craig Diaz, Victoria Cahill, Laura Muzal 
Pollution from road runoff may be affecting macroinvertebrate communities in local 
streams.  It was hypothesized that a closer distance between road and stream equated to lower 
aquatic macroinvertebrate diversity.  Samples were taken solely in riffles on the Oswegatchie 
River and Sucker Brook. The Oswegatchie River was tested in two areas (16.7 km apart)-
upstream (near Tooley Road) and downstream (near Route 3). Three different sites were tested 
at Sucker Brook, Upper Oswegatchie, and Lower Oswegatchie.  Each test site was sampled in 
three spots 10 meters apart using a kick net.  Temperature, pH level, and velocity were all 
tested for each stream.  Based on pH and the Hilsenhoff Biotic Index, neither water body could 
be determined as polluted.  Recent flooding could have diluted any organic pollutants that 
might have been present.  The t-tests yielded no correlation between richness nor diversity and 
the distance to a roadway. The Chi Square Test of pollution tolerant versus pollution intolerant 
families for each stream expressed evident differences in the tolerance level of each 
stream.  The Hilsenhoff Biotic Index showed that the Upper Oswegatchie had more pollution 
tolerant families and the Lower Oswegatchie and Sucker Brook had mid-level pollution tolerant 
families. Traffic volume of Route 3 is assumed to be much higher than Tooley Road but no 
traffic volume information is available – this would have skewed the data had there been any 
significant correlation.  Stream order and substrate type were also not taken into consideration, 
which would have also skewed the results.  It should be noted that seeking out the sites 
beforehand and checking for private property as well as presence of riffles would have been of 
great benefit.   Such limitations prevented access to necessary sampling data at the second and 
third sites of the Lower Oswegatchie, which could have improved the statistics. 
 
 
Mobbing Behavior in Birds: What ecosystem type will have the best response to mobbing? 
Jon-David Barrera, Madison Landau, Clifford Peterson, Tommy Dempsey, Eric Jabot 
Mobbing behavior in birds is the reaction to a predator’s call, which involves flocking of 
different bird species to chase predators off.  Our experimental hypothesis, suggests that dense 
forests would have a greater outcome than any other ecosystem type in mobbing behavior of 
various bird spp. and tests whether the density of different ecosystem types would affect the # 
of spp. that respond to a Barred Owl call. Random samples (13) from four different ecosystem 
types: bog, dense forest, thin forest and forest gaps were used to test the functionality of 
mobbing behavior; in addition, a smartphone with both male and female Barred Owl calls were 
connected to a Bluetooth speaker to enhance the radius. Five minute intervals were used (3 
min. calls/ 2 min. wait) to compare the # of spp. reacting to mobbing of the given area and a 
prism was used to measure the density of our ecosystem types.  The data was compiled and 
ANOVA was used from the software program Minitab to determine our results. Our findings did 
not reflect our hypothesis and it was determined that sites that had open areas (bog, thin 
forest, forest gaps) with lower tree density, had a greater # of bird spp. responding than our 
dense forests. Though we expected to have a greater response in dense forests, we did 
experience days of rainy conditions which could have skewed our hypothetical design.  In 
addition, we feel that compiling a larger data set could aided in our project.  
 
 
The Effects of Canopy Gaps on Percent Cover And Species Richness of Vascular Understory 
Vegetation In Northern Hardwood Forests 
Sienna McDonald, Nick Dietschler, Emmett Daly 
 
THIRD PLACE FOR SHIELDS RESEARCH AWARD 
 
This study quantifies percent cover and species richness in forest gaps and closed 
canopy communities of an even aged northern hardwood forest. The plant community of 
interest consists of vascular plants in the herbaceous layer, within one meter of the forest floor. 
The study was performed in the Charles Lathrop Pack Experimental Forest at the Cranberry 
Lake Biological Station. Six sample sites were chosen each with two sub-plots that consisted of 
a gap and a closed canopy location. At each of the sub-plots, percent canopy, percent ground 
cover and species richness were measured.  The average difference in percent cover at all 
sample sites between gaps and closed canopies is 25.67%. The species richness in gaps had an 
average of 4.5 more species than in closed canopies. This data supports that forest gaps have a 
higher species richness and percent cover when compared to closed canopy systems. This study 
could be taken further by looking at the differences in species composition and regeneration 
niches within the two systems as well as comparing other factors such as elevation and soil 
types.  
 
The Art of War Against Tabanidae: 
A survey of Tabanidae adults and eggs at the Cranberry Lake Biological Station 
Nate Morse, Chelsie Beard, Macie Edwards 
 
SECOND PLACE FOR SHIELDS RESEARCH AWARD 
 
Some of the most notorious insect pests in the world are members of the family 
Tabanidae. At the Cranberry Lake Biological Station, several species of Tabanidae’s occupy the 
area and use the students for blood meals, before depositing their eggs on plants overhanging 
water.  To investigate solutions to this parasitism of CLBS, we placed an experimental trap 
alongside the standard Malaise trap at two locations, in an attempt to determine their habitat 
preferences and time of peak activity. We recorded the number of flies in each trap every two 
hours, over a twelve hour period. We also conducted a search for Tabanid eggs, in hopes of 
seeing if there is any preference of plant species and location, and how many clutches were 
invested by the female Tabanids into a single oviposition location. Because the experimental 
trap caught significantly more butterflies than any other insect, they were removed from the 
study to prevent further unnecessary casualties. It was discovered that the time of peak activity 
averaged around 5:00 pm, and that weather played a vital role in the levels of this activity. We 
also determined that there is a significant difference in adult habitat and oviposition location 
preferences, more commonly choosing stagnant over fast running water.  
 
The lifestyle of the Forked Fungus Beetle, Bolitotherus cornutus 
Melissa, Brittany Sumner, Jake Erle, Kirkland Nagy, Nick Giordano 
The Forked Fungus Beetle, Bolitotherus cornutus, is commonly found on shelf fungi of 
Family Polyporseae present on decaying yellow birch and maple trees.  They emit foul-smelling 
allomones in reaction to mammalian breath.  The aim of this study was to pinpoint what 
elements of mammalian breath, if any, causes the beetle’s chemical response to be triggered.  
Furthermore, this study tested if the beetles had any significant preferences in terms of living 
habitat, surface area of the fungi, and its level of decay. Fungus beetles were sampled and 
collected along the Cross Trail of Cranberry Lake.  For each beetle found the fungi’s surface 
area, level of decay, and total number of beetles were recorded.  In the lab, the collected 
beetles were aggravated with various stimuli to see if they emitted any foul smells; they were 
also tested to see if any habitat preferences were observed. The beetles showed no significant 
preferences in fungal decay or the size of fungi.  Moreover, there was a significant reaction to 
being breathed upon among stimuli tested, but no others.  It was concluded breathing on the 
beetles was the only significant stimulus, and there was no significant preference over level of 
decay or surface area.  It is recommended more resources and data points are used in future 
studies to get a better knowledge of Bolitotherus cornutus.  
 
Effect of exposure on presence and growth of Umbilicaria mammulata  
Steven Abrams, Jay Muniz 
Umbilicaria mammulata is an interesting and less common species of lichen found 
around the biological station. Based on initial observations, exposure was measured as an 
ecological factor for occurrence. Levels of exposure through the forest were tested using basal 
area and canopy coverage to determine the amount of sunlight able to reach the lichen. In the 
winter, higher slope and cardinal direction indicate sunlight exposure. Higher degree of slope 
also may also indicate a lack of snow cover and more exposure in winter months. These 
variables of exposure were compared to proportion lichen coverage of boulder surfaces. Our 
results indicate no significant relationship between the presence of U. mammulata and 
exposure. However there was a relationship with basal area to coverage. In addition, the 
number of sites was clustered towards the south. As a result, exposure as tested may not be a 
significant factor for the occurrence of U. mammulata. Other factors may be influencing our 
data such as competition with surrounding lichen for boulder space.  
 
The effects of body size and human habitation on the flight initiation distance of American 
toads 
Kimberely Goodwin, Elizabeth Mardy, Sundas Rehman, Shaina Ball-Douglas 
American toads (Anaxyrus americanus, formerly genus Bufo) are common throughout 
the eastern United States, in both wild and populated areas. Our objectives were to determine 
if body size or proximity to human habitation correlated to the flight initiation distance (FID) of 
local toads. We hypothesized that larger body size would relate to a reduced need for fleeing 
from predators, and that habituation to human movements may result in an overall reduced 
flight zone. We hand-caught toads, recorded size using snout-vent length (SV - standard 
herpetological measurement), and placed them onto a grid used to regulate the approach 
speed of the prompt. When fleeing was triggered, we measured the distance between the 
initial position of the toad and the most forward portion of the prompt to define that animal’s 
FID. Using simple linear regression, we found a strong positive correlation between body length 
and FID (r2=0.7801). We were unable to test our secondary hypothesis due to time constraints 
and a lack of demographic variation between sample areas. The body size data invalidated our 
original hypothesis, but did reveal a clear trend for a larger flight radius as body size increases. 
We recommend that more individuals be gathered for future studies to test the effect of 
human proximity on toad flight radius. Furthermore, due to limited sampling our results only 
apply to the local toad population – representative samples across their geographic range 
would be needed to extrapolate our results to the species as a whole. 
 
Whatever the Case May Be: Investigating Trichoptera Diversity in Three Adirondack Streams 
Emily Artruc, Grace Gustke, Samantha Hollister, Johanna Little, Miranda Tanner 
 
FIRST PLACE FOR SHIELDS RESEARCH AWARD 
 
Caddisfly larvae are used as an indicator species for stream health. Anthropogenic 
development and pollution threaten the quality of streams and the diversity of 
macroinvertebrates such as caddisflies. The larvae develop in the stream in cases built from 
sand and organic matter and adults remain near the stream. We hypothesize that the diversity 
of larvae will be the same as the diversity of adults in three streams at Cranberry Lake Biological 
Station. Larvae were collected at ten sites in three streams near the campus using d-nets and 
forceps. Adults were caught at one site at each stream at night using a UV light trap. The 
ANOVA/Tukey’s Test, Shannon-Weiner Index,  paired t-test, and Sorenson’s Coefficient were all 
performed to determine the difference in diversity between all three streams and between 
larvae and adults at each stream. The results of the ANOVA/Tukey’s Test showed no significant 
difference in diversity between all three sites. We reject our null hypothesis, as the paired t-test 
done for each stream site between aquatic and terrestrial samples showed no significant 
difference. We therefore conclude that terrestrial caddisfly diversity can be indicative of stream 
health. 
 
The Effects of Environmental Factors on the Population Densities of Plenthodon cinereus 
Richard J. Woodward, Jamie M. Fess, Wyatt T. Franceschini, Brandon D. Halstein 
The research question of this project focused on which environmental indicators such as 
temperature, soil moisture, canopy coverage, pH, elevation and leaf litter depth will have a 
direct effect on the abundance of eastern red-backed salamanders (Plethodon cinereus).  Six 
trails were used to sample for salamanders and two 10x10 meter quadrats were established on 
each trail. The plots were approximately 100 meters apart, 25 meters off the trail and a quarter 
was flipped to determine which direction, right or left, we sampled from the trail.  For statistical 
analysis, linear regression was used to determine the r2 value, which is the percent of variation 
among quadrats in relation to salamander count and environmental indicators. The data 
showed that canopy coverage and leaf litter depth had r2 values greater than twenty percent, 
indicating the highest variance in salamander abundance in relation to those indicators.  The 
mean number of salamanders per quadrat was 3.167 individuals, the standard error of the 
mean was +/- 0.575, the median was 3 salamanders, the standard deviation was 1.992, and 
sample variance was 3.968. We initially suspected that soil moisture would be the most 
influential among the measured indicators on salamander abundance within the quadrats.  
However, as the research illustrated, canopy coverage and leaf litter depth proved to be the 
most influential environmental indicators of salamander abundance.  
 
Anuran response to predatory vocalizations 
Reed Scott, Michael Zotto, Samuel Benedict 
Anurans have been shown to respond differently to the presence of different predators, 
both in predatory vocalizations and silhouettes, but little has been done to study how they will 
react to different vocalizations from the same predator. We suggest that anurans will show a 
stronger response to a barred owl alarm call than to a territorial call due to the presence of a 
potential predator. In this study we examined how L. clamitans (green frog), L. catesbianus (bull 
frog), P. crucifer (spring peeper), and H. versicolor (Grey tree frog) responded to different 
vocalizations of the opportunistic predator S. varia (barred owl). To test our hypothesis, audio 
recordings were taken both before and after the bird calls were played, and a chickadee call 
was used as a negative control. A baseline was also collected to compare our data to any 
natural disturbances. Using ANOVA and Tukey statistical analysis tests we found no statistically 
significant difference in frog response to the barred owl’s territorial and alarm calls, indicating 
that they cannot differentiate between predatory vocalizations. As a further study we 
recommend delving into sound interference on anuran vocalizations.  
 
Color Change and Variation in Metamorphose and Adult Bufo americans Against Varying 
Substrates 
Michaela Molesso, Alex Kellam, Allie Mulvihill, Kylie O’Driscol 
 Bufo americanus (American toad) is an important species to ecosystems and acts as a 
biological control and contributing greatly to the food chain at Cranberry Lake Biological Station 
(CLBS), NY. Metamorph American toads will exhibit better cryptic behavior to the substrate 
they are found on than larger adult toads. This behavior is due to metamorph toads being 
diurnal based on the need to avoid predation and cannibalism from adults. Toads were 
collected from areas around the CLBS in early June 2015, from 8AM-12PM and 8PM-12AM. 
Toads were measured Snout to Vent (STV, cm) and weighed (g) and the stand type and leaf 
litter depth was recorded. Toads over 3cm in length were considered to be adults. Pictures of 
each toad were taken against the background substrate it was found on. A color wheel was 
generated using an image color summarizer based on different toad coloration. Each toad was 
analyzed using the color wheel and assigned a color. The backgrounds were analyzed using the 
same methods and the toad color was compared to the background color. The toads were 
statistically analyzed using Chi-Squared. It was expected that the proportion of toads that 
better match the background are higher in newly metamorphosed toads than in adults. We also 
expect a relationship to be present between toad coloration and stand type. Toads of all size 
have the ability to change pigmentation and match their backgrounds. However, metamorph 
toads can change more rapidly and efficiently due to their smaller surface area. Through our 
study we also concluded that smaller toads exhibit grouping behavior. This behavior helps the 
smaller toads avoid desiccation. Due to this grouping behavior it is expected that the 
metamorph toads within the same area will usually have similar coloration.  
 
Effects of light and predator density on polyphemus predation rates 
Steve Carnduff and Brian Miller 
 Polyphemus is a predatory macro invertebrate, feeding in the upper strata of littoral 
systems. Their prey include many types of zooplankton such as Bosmina, Daphnia, Copepoda, 
and other Cladocerans and Rotifers. The experiment preformed tests the changing predation 
levels due to light availability and densities of organisms. To test the hypothesis samples were 
collected each day using a 153 micron tow net from different locations on Cranberry Lake. A 
specific amount of Polyphemus was separated into different containers and at different 
densities, and then approximately 50 zooplankton were added. Half of the sample was placed 
under lights and half in a dark container mimicking day and night conditions. After six hours the 
organisms in the containers were counted and recorded. The hypothesis states that predation 
rates will be higher during day light hours and will decrease with a higher density of 
Polyphemus. With a little more than half of the data entered in an ANOVA statistical analysis, it 
seems the hypothesis is correct. The low density containers have higher ratios than the high 
density containers; also the ones under light are slightly higher than containers in the dark. We 
believe this is attributed to  their presumed diurnal feeding habits, also with lower densities of 
Polyphemus there is less competition. 
 
Slimetime: The relationship between mucilaginous leaf coating and relative photosynthetic 
productivity of watershield (Brasenia schreberi) in Cranberry Lake, NY 
Becky Groff, Ilana Weinstein, Orena Wong, Mary Schofield, and Kate O’Connor 
Brasenia schreberi (watershield) is an aquatic plant which secretes a mucilaginous 
coating on the underside of the leaves.  It is found throughout North America in a wide range of 
wetland pH values, and in the acidic lakes of the Adirondacks.  This study tested for a 
relationship between mucilaginous coating on the underside of leaves and relative 
photosynthetic productivity at different acidic pH levels.  Specimens were obtained from 10 
sample sites in Cranberry Lake, New York during the month of June.  Groups were formed using 
plants with similar leaf surface area and weight, and sorted into one of three mucilage 
treatments.  Each treatment was exposed to three pH environments and monitored every 8 
hours for 48 hours, recording appearance, respiration (using a LabQuest probe) and weight.  
Results were interpreted using a two-way ANOVA along with a Tukey’s Test.  Although no 
significant difference was found between the treatments, visual analysis indicates further 
research may yield positive results.   
 
Analysis of Olfactory Preferences Among Woodland Mammals in the Adirondacks 
Cornelius Rosario; Kenneth Pryor; John Hurley; Doug Beauchamp; Jacquelyn Warren 
Our project aims to test different lures as attractants and deterrents in conjunction with 
camera traps amongst woodland mammals.  Mammals in general are extremely scent reliant 
organisms, and many use specialized glands to mark areas as territorial boundaries and also to 
attract mates. Using this basic concept that certain mammals depending on their diet, 
morphology and relationship to other organisms would be attracted to distinct scent “lures” 
placed in their environment. In contrast to this certain scents are offensive to mammals and 
could serve to deter those animals from an area. Using scents and baits as a means of hunting 
and trapping animals is a practice that has been used for millennia, but no surefire system 
works for everything. The scent or bait needs to be specific to the animal and the region 
(Schemnitz, 106).  The study we conducted uses system of six motion-activated infrared camera 
traps paired with a lure, spread throughout the study area. One of these lures is in fact a blank, 
which serves as a control, feasibly recording only normal traffic through the area. We used a 
variety of lures and deterrents, which were categorically dependent. Fox gland extract was used 
to attract fox as well as act as a deterrent to other mammals while peppermint oil was used as 
a deterrent alone (Barnett & Spencer). Attractants such as the oil from natural peanut butter 
and jolly rancher concentrate were used to potentially lure carnivorous or omnivorous species 
while the tuna fish oil should ideally lure carnivorous species. The location of trap sites were 
initially spread along a 300 meter transect at 50 meter intervals. Baits were rotated between 
the sites on a 24 hour interval over 2 days. After this a new site was selected along Chair Rock 
Flow trail, approximately every 100 meters a 30 meter transect was run and a trap was placed 
there with a bait. This provides a larger and less linear area of study over a more contiguous 
terrain. Despite all efforts minimal results were produced. Over the course of 24 TN (Trap 
Nights) (6 cameras spread over 4 days) there was only 1 capture (3 pictures) of a female white 
tailed deer (Odocoileus virginianus). While this may seem like a small number, compared to 
many other similar studies it is actually quite normal. Given a larger area of study, more 
cameras and more time, a more accurate assessment of the hypothesis could be made. Using 
that data and applying an analysis of variance (ANOVA) and t-tests we can accurately assess 
individual trap success and then correlate that to the lure associated with the camera (Holub & 
Kelly, 252). The intention of this project was to observe the phenomena of our proposed 
hypothesis with the least invasive methods possible, which is possible with the cameras used in 
the study, rather than standard trapping techniques. 
 
Life History Trade-offs & Resource Allocation Exhibited in Chelydra serpentina Clutches 
Macallan Durkin, Courtney DeOrdio, Bridget Whyte, Julie Schneider 
 Resource allocation is the conservation of energy and resources. We hypothesize that 
there will be a negative correlation between the average mass of each egg and the number of 
eggs in a common snapping turtle (Chelydra serpentina) clutch as a result of life history 
tradeoffs. The purpose of this research is to further concur that life history trade-offs is a 
concept that is exhibited by many organisms in the animal kingdom. We will be pondering the 
options for what effects egg size and clutch size. Perhaps the size of the mother is a factor; 
perhaps weather is a factor. Could all of this and clutch size determine the number of eggs and 
the average egg mass? To research our hypothesis we measured the mass and diameter of each 
egg. The number of eggs per clutch was also recorded. For the data analysis, we used a 
regression equation with the R-squared value displayed on a graph. Our results show that there 
is a negative correlation between clutch size and egg size. The R-squared value is 0.19716, 
which indicates that there is not a strong correlation.   In conclusion, there is not a significant 
correlation between clutch size and egg size. Other studies on Testudines show that resource 
allocation is displayed in clutches. However, our study on Chelydra serpentine does not support 
this. 
 
